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! INTRODUCTION

Ii The work described in this letter report was performed under

S• Contract N00014-70-C-Ol6•.Task 0016, during the period 1 July 1973

•[ through 15 October 1974. The areas of work performed were acoustic
• •i data processing development and modifications, environmental acoustic

•! d~ta pr,..cessing and analysis, exercise planning, and technical support

S• : servie•.s. Specifically, the tasks were concerned with the BLAKE Test,

•, [•: the CHURCH ANCHOR Exercise, and the SQUARE DEAL Exercise.

S~The work is summarized in more detail in the annual report for

• this contract covering the period 1 July 1973 - 30 June 1974 (Ellis,

ii•. 1976). This final report updates the summary of work effort through

" ~15 October 1974.

SUS PROCESSING DIAGNOSTIC PLAN

:- The CHURCH ANCHOR and SQUARE DEAL Exercises were concerned with

S~acquiring, processing, and the analysis of environmental acoustic data

•' for two ocean areas. A large number of explosive signals (SUS) were

•i. used to measure acoustic propagation loss. Signals were received and
•!i recorded on a number of different systems. Subsequently, these data

• were processed by a number of different organizations.

An examination of the preliminary data processing disclosed a number

•€ of possible discrepancies and unusual features. These included:

' (1) Artifacts that correla, ed with the temporal variations in

~ambient noise were present in a number of the CtURQ•I ANCHOR propagation

loss plots.



(2) Different propagation loss values were obtained from the same

data set when processed at different facilities.

* (3) Propagation loss measurements made with the WECO survey array

were significantly lower than measurements made with the ACODAC system

in the same general area of the SQUARE DEAL Exercise.

An investigation, referred to as a "diagnostic plan", planned by

the staff of ARL/UT, USI, and WHOI was subsequently undertaken to investi-

gate these matters. A final report was submitted to the LRAPP manager

with the finding of this study.

In summary, it was found that by applying advanced analytical tech-

niques the CHURCH ANCHOR data could be edited to remove spurious data

which had been introduced by the combination of poor signal-to-noise

ratio and ambient noise fluctuations. Some of the reasons for the dif-

ferent propagation loss values obtained by various organizations when

processing recorded data were identified, and a statistical analysis

was performed to establish probable accuracy levels. The difference

in propagation loss measuremonts made with the ACODAC and the survey

array was determined to be due, at least in part, to significantly

different bottom loss conditions along two paths.

1 . HIGH RESOLUTION cw STUDY

The high resolution cw study was completed and the results docu-

i ented in memorandum form to the LRAPP manager. The short itudy con-

sisted of a high resolution frequency analysis of selected ACODAC

recorded SQUARJ. DEAL and CHURCI ANCHOR cw data. The purpose was to

determine the significance of sidebands associated sth received cw

S.' C''".



signals, which are generated by surface reflections, in estimating

propagation loss.

Three sets of ACODAC data were analyzed to determine the effect

of the sideband energy leakage in the estimation of cw propagation

loss. It was found in most cases that the acoustic sidebands were

below the system noise level. In those cases where acoustic sidebands

were observed the difference in estimated signal energy as a function

of bandwidth was only a few tenths of a decibel.

It was recommended that the cw processing bandwidth for the SQUARE

DEAL Exercise data remain at 0.25 Hz. This recommendation is especially

applicable to the ACODAC data where the system frequency resolution is

limited in the even numbered analog tape channels. This means that for

high frequency data the propagation loss may be biased up or down by a

few tenths of decibels depending on the processing system being used.
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DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N 121LC - Jaime Ratlif)
NRL Washington (Code 5596.3 - Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 3210A (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC



0 CA 0 Nzý z re) -

kN~r0 VI - N N- 00 C4 NZ
kn C'- m 0 r ~ 00 0

0) 0 C) C) 00
C)~~ 0L 0)0Z z0

000 kn V) <
0 0 < C)< 0 0 <

m 0 - - 03 0 C- -

Cd a) u

.3.C, 45 v 0. 5

> .5
cl W

CIOA

-d 4. a

Z , 'n F

0~~ 0 ~~
CA 00

- CA

_ HD u Z 8Z
0z OOcI :

0 0 C) < 0 0o P- cyC

< Q oQ~ 0

w m 0 0 0 pA
&. C4A UL z'Oz z u 0 U0 P.QA~ Nr A ~ A0

Z cl 5- C, a
'J - a) u- 0 -0

o4 0.) - -< 04 a.) u~ -u

cl a ý a 0 w a c 0 ý5 0 0

C h 0 0 v) ON )P 0(

U.-CU

.- CN .'03

0D ýN-D. 0. .

0 ~ < N c~ *~ '

00 ~ z UC
- a~ ~ a~a~0 C


